The inhibition of dimethyl sulfoxide-induced differentiation of Friend erythroleukemia cells by steroids led us to examine these cells for the presence of glucocorticoid receptors. Direct assessment of dexamethasone binding revealed high-affinity dexamethasone receptors on the untreated cells. The specific binding of [3Hjdexamethasone was dose dependent. Friend virus-induced murine erythrolelikemia (FL) cells are chronically infected neoplastic erythorid progenitors which can be maintained indefinitely in vitro (1). These cells have a low level of hemoglobin synthesis under basal conditions, but erythroid differentiation is prominently induced by dimethyl sulfoxide (Me2SO) (1) and various other compounds (2). Differentiation in this system is evidenced by the appearance of globin mRNA and hemoglobin and the synthesis of erythrocyte enzymes and structural proteins (2-6). The mechanism of action of compounds inducing differentiation is unknown.
chronically infected neoplastic erythorid progenitors which can be maintained indefinitely in vitro (1) . These cells have a low level of hemoglobin synthesis under basal conditions, but erythroid differentiation is prominently induced by dimethyl sulfoxide (Me2SO) (1) and various other compounds (2) . Differentiation in this system is evidenced by the appearance of globin mRNA and hemoglobin and the synthesis of erythrocyte enzymes and structural proteins (2) (3) (4) (5) (6) . The mechanism of action of compounds inducing differentiation is unknown.
Recently, data have become available regarding hormonal modulation of FL cell proliferation and differentiation. In vitro colony formation is potentiated by human growth hormone and insulin in serum-free systems (7) . It has also been shown that glucocorticosteroids block Me2SO-induced erythrodifferentiation in these cells (8, 9) .
We now report the identification of high-affinity glucocorticoid receptors on untreated FL cells. The methylcellulose culture system was used as reported (10, 11) . The cells were cloned in 0.8% methylcellulose with alpha medium (Flow Laboratories, Rockville, MD), 30% fetal calf serum, 0.1 mM a-thioglycerol, and antibiotics. To control for the effect of glucocorticoid present in serum, a serum-free methylcellulose system was also used with 0.5% bovine serum albumin (Sigma) replacing the calf serum (7) . In the cultures containing serum, 103 cells were plated; in the serum-free system, 104 cells were added to each dish. Plates were incubated at 37°C in a humidified atmosphere of 5% CO2 in air. Colonies of eight or more cells were enumerated after 72 hr of incubation, by using an inverted microscope. Although the inhibition of colony formation by dexamethasone was also demonstrable at 5 and 7 days after plating, 72 hr was chosen as a sensitive and convenient time point for observing hormonal effects on cell growth (7). The mean cloning efficiency at 72 hr in the serum-containing and in the serum-free system was 33 and 11%, respectively. At 5 days' incubation, the cloning efficiency was 91% in the serum-free system. Replicate plates varied by less than 3%.
The cells were assayed for erythroid differentiation after 5 days of growth in T-25 flasks in the presence of 1.5% Me2SO with or without dexamethasone. Viable cells were counted, and the total number of benzidine-positive cells was determined (1 (8, 9) . In an effort to determine the mechanism of action of the steroid inhibitors, the cells were assayed by binding studies for the presence of glucocorticoid receptors. High-affinity cell receptors were demonstrated and quantified. The binding of receptors was dose dependent. The number of receptors per cell was markedly reduced after Me2SO-induced differentiation. It remains to be determined whether or not the reduction in the number of receptors is attributable to the decrease in the size of the induced cells compared to the controls (1, (16) (17) (18) ).
An additional finding was a decrease in the cloning efficiency of the cells. A moderate but consistent inhibition of colony formation was observed when the counts were made 72 hr after the dexamethasone-treated cells were plated. This inhibition of growth, which is not readily apparent in liquid culture, was detected by cloning in methylcellulose, which appears to be a more sensitive method to detect alterations in cell growth. The inhibitory effect of dexamethasone was blocked by appropriate concentrations of deoxycortisone and progesterone, suggesting that the effect on proliferation may be related to the glucocorticoid receptor mechanism.
There was good agreement between the concentration of glucocorticoid binding to receptors and concentrations that inhibited colony formation. However, it is not clear why glucocorticosteroids decrease the cloning efficiency of FL cells whereas they potentiate normal murine erythroid progenitors as well as normal (10, 19, 20) and neoplastic (21) human erythroid progenitor cells. The results of growth kinetic studies will perhaps shed some further light on the mechanism of action. However, the direct demonstration of glucocorticoid receptors in the erythroleukemia cells suggests that the inhibition of induced differentiation by steroids is mediated via these receptors.
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